Diversity of CRISPR/Cas system in Clostridium perfringens.
Clostridium perfringens is an important pathogen of human and livestock infections, posing a threat to health. The horizontal gene transfer (HGT) of plasmids that carry toxin-related genes is involved in C. perfringens pathogenicity. The CRISPR/Cas system, which has been identified in a wide range of prokaryotes, provides acquired immunity against HGT. However, information about the CRISPR/Cas system in Clostridium perfringens is still limited. In this study, 111 C. perfringens strains with publicly available genomes were used to analyze the occurrence and diversity of CRISPR/Cas system and evaluate the potential of CRISPR-based genotyping in this multi-host pathogen. A total of 59 out of the 111 genomes harbored at least one confirmed CRISPR array. Four CRISPR/Cas system subtypes, including subtypes IB, IIA, IIC, and IIID systems, were identified in 32 strains. Subtype IB system was the most prevalent in this species, which was subdivided into four subgroups displaying subgroup specificity in terms of cas gene content, repeat sequence content, and PAM. We showed that the CRISPR spacer polymorphism can be used for evolutionary studies, and that it can provide discriminatory power for typing strains. Nevertheless, the application of this approach was largely limited to strains that contain the CRISPR/Cas system. Spacer origin analysis revealed that approximately one-fifth of spacers showed significant matches to plasmids and phages, thereby suggesting the implication of CRISPR/Cas systems in controlling HGT. Collectively, our results provide new insights into the diversity and evolution of CRISPR/Cas system in C. perfringens.